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The International Energy Agency projects that global 
energy consumption will grow 56% between 2010 and 
2040. Energy use in non-OECD countries is projected 
to increase 90%; compared to an increase of 17% in 
OECD countries. Currently China is driving world energy 
demand. The International Energy Agency projects 
that in the future   as demand slows from China, world 
energy demand will be driven by India, the Middle East, 
and Africa and Latin America. Climate change has been 
recognised as a global problem by the major energy 
consuming countries, all of which have adopted poli-
cies designed to reduce total emissions (United States, 
the European Union and Japan) or energy intensity 
(China and India). The major drivers driving the electric 
power industry are increasing demand, universal access, 
decarbonising electric power, reducing revenue losses, 
and grid reliability and resilience. Some of the techno-
logies contributing to this transformation are intelligent 
devices integrated with a packet-switched communica-
tions network (smart grid), distributed renewable power 
generation, energy effi  cient buildings, and microgrids. 

For the fi rst time in a hundred years, the electric power 
utility business is undergoing a momentous change. Dis-
tributed renewable power generation, especially solar 
photovoltaics (PV), is introducing competition into an 
industry that has been managed as regulated monopo-
lies. Consumers with solar PV panels on their roofs (and 
in not-too-distant future with Tesla batteries in the base-
ment) and companies like Solar City (co-founded by Tesla 
co-founder Elon Musk) are fundamentally changing the 
traditional utility business model. A recent report from 
the Edison Electric Institute (EEI) report refers to dis-
ruptive challenges that threaten to force electric power 
utilities to change or adapt the business model that has 
been in place since the fi rst half of the 20th century. 
These disruptive challenges have arisen due to a number 
of factors, including the falling costs of distributed gene-

ration such as solar PV, demand-side management tech-
nologies (DSM), government programmes to incentivise 
solar PV and other technologies; and the very low price 
of natural gas. The fi nancial risks for utilities created by 
these disruptive challenges go to the very core of how 
the electric power grid is fi nanced and include declining 
utility revenues, increasing costs, and lower profi tability. 

Smart Grid 
As a result, every aspect of the utility industry is expe-
riencing a fundamental transformation. One of these 
changes involves the role that geospatial data and tech-
nology play in the electricity industry. Until the advent of 
the smart grid, geospatial technology has been applied 
tactically — it was (and still is) used in a variety of appli-
cations — in outage management, asset management, 
mobile work- force management, energy density model-
ling, vegetation management, demand modelling, trans-
mission line siting, substation siting and design, energy 
performance modelling of buildings, disaster manage-
ment, and mapping renewable resources, to name just 
a few. Most utilities are in the midst of deploying smart 
grids, which basically amounts to applying the internet 
to the electric power grid to link intelligent electronic 
devices, sensors and grid control applications to enable 
data-driven decision making.   One of the most import-
ant changes driven by the implementation of smart grid 
is the much greater importance of location. Geospatial 
technology (location, geospatial data management and 
spatial analytics) is seen as foundational techology for 
the smart grid. 

GIS has been widely used by utilities for years for 
automated mapping/facilities management, back offi  ce 
records management, asset management, transmis-
sion line siting, and more recently for design and cons-
truction, energy conservation, vegetation management, 
mobile workforce management (MWFM), and outage 

EXECUTIVE SUMMARY
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management (OMS). Now, utilities are integrating GIS 
with automated meter infrastructure (AMI) and super-
visory control and data acquisition (SCADA) systems. 
Intelligent design has crossed over from the offi  ce to the 
fi eld in utilities, also enabled by the capabilities of GIS. 
Geospatial-related analytics (spatial analytics) is seen as 
one of the key aspects of success for electric utility ope-
rations in the smart grid era. Looking for patterns and 
correlations between diff erent land, weather, terrain, 
assets, and other types of geodata will be increasingly 
important for utilities. Power-related analytics with 
geospatial components include network fault tracing, 
load fl ow analysis, Volt/VAR analysis, real-time disaster 
situational awareness, condition-based maintenance, 
and vegetation management. 

The smart grid is all about situation awareness and 
eff ective anticipation of and response to events that 
might disrupt the performance of the power grid. 
Since spatial data underlies everything an electric uti-
lity does, GIS can link every operational activity of an 
electric utility, including design and construction, asset 
management, workforce management, and outage 
management as well as automated meter infrastructure, 
supervisory control and data acquisition (SCADA), distri-
bution management systems (DMSs), renewables, and 
strategic planning.

Geospatial data and technology, including big spatial 
data, spatial analytics, visualisation and simulation, have 
become critical for the modern data-driven smart utility. The 
volume of data generated by smart grid networks is estima-
ted to be 10,000 times greater than that of our existing elec-
trical networks. The exploding number and variety of smart 
devices and sensors is generating exponentially increasing 
volumes of real-time data, most of which includes location 
that requires real-time big data analytics to turn the data 
deluge into actionable information. Added to the chal-
lenge that utilities are experiencing is increasing volumes 
of structured and unstructured data that is overwhelming 
traditional enterprise systems. The structured data comes 
from smart meters, intelligent electronic devices, and the 

unstructured data from social networks including Twit-
ter, Google, Facebook and other social applications. The 
consumerisation of geospatial technology in smart phones 
(all GPS-enabled sensors) will enable crowdsourcing of all 
sorts of information about electric power networks most of 
which involves location. Geographic location is a foundatio-
nal technology for Grid 2.0 because location is a fundamen-
tal index for organising this data — things that are geogra-
phically proximal to each other tend to aff ect each other. 
Predictive analytics, analysing structured and unstructured 
data sources to uncover patterns in the data that can be 
used to identify issues before they occur is a growing area 
but this will require high performance computing to enable 
it to be applied to its full potential. 

John McDonald, Chair of the Governing Board of the 
Smart Grid Interoperability Panel (SGIP), has been a fi rm 
believer for long that geospatial information is part of 
the foundational platform for smart grid. SGIP recently 
signed an MoU with the Open Geospatial Consortium 
(OGC) to provide inputs to SGIP’s domain expert work 
groups, priority action plans (PAPs) and the commit-
tees for architecture, cyber-security, implementation 
methods, and certifi cation to see where geospatial infor-
mation should be incorporated and utilised. 

A recent report from Navigant Research estimates 
that the market for smart grid technologies will reach 
$73 billion in annual revenue by the end of 2020. The 
increasing penetration of GIS into smart grid work-
flow applications, such as mobile workforce manage-
ment (MWFM), distribution management system 
(DMS), energy management systems (EMS), outage 
management system (OMS), customer information 
systems (CIS), and analytics will be the primary driver 
for electric utility GIS software and services growth. It 
is forecasted that the utility GIS market will grow at 
CAGR of 12.8%, increasing from $1.8 billion in 2011 to 
$3.7 billion in 2017. This is supported by an analysis 
by Research and Markets entitled Global GIS market in 
the Utility industry 2012–2016, which projects a CAGR 
of 10.37% over the period 2012–2016. 
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Energy efficient buildings 
Buildings accounts for 32% of the world’s total final 
energy consumption. . The demand for energy by 
buildings is expected to grow the fastest of all the 
sectors (transportation, industry) during the next 
three decades. The pattern of energy consumption 
in developed countries is expected to remain largely 
unchanged, but in non-OECD economies it is likely to 
undergo great changes. These economies are expec-
ted to represent nearly 80% of the total additional 
demand from the buildings sector. With improved 
living standards, the demand of energy in these coun-
tries for lighting, space heating and cooling, enter-
tainment and other energy-appliances will witness a 
huge boost. along with the increased demand from 
household, the increased economic activities would 
also push the demands from commercial and service 
sectors. The rate of growth in OECD countries is esti-
mated at 0.7%, while for the non-OECD countries it is 
expected to be around 2.6%. 

Geospatial and BIM are essential for energy perfor-
mance modelling which is a fundamental instrument 
for reducing the energy consumption and improving 
the energy performance of new and existing buildings. 
Currently, the primary motivation for energy perfor-
mance modelling for buildings is the aggressive buil-
ding codes that push energy efficiency, for example, 
the 2013 California Green Building Standards Code 
(Title 24). Other motivations are customer-driven cer-
tification such as LEED and other “green” certification 
(LEED v4 incorporates up to 18 credits for demand 
response) and financial incentives from local govern-
ments and power utilities to reduce energy consump-
tion, peak load or both. Measures aimed at improving 
the efficiency of buildings have been introduced in 
Europe, the US and Japan. Zero energy buildings 
(ZEB) are loosely defined as buildings that generate as 
much energy as they consume. According to a report 
from Navigant Research, global zero energy buildings 
revenue is expected to grow from $629.3 million in 
2014 to $1.4 trillion by 2035. 

Reducing Commercial Losses 
According to the World Bank, the total commercial losses in 
electric power in 2011 were nearly 1.78 trillion KWh, which 
roughly translates to 9% of the total net generation in that 
year. These problems are more rampant and pronounced in 
the developing and underdeveloped countries as opposed 
to the advanced countries. In 2011, the total technical and 
non-technical loss in the US was around 6%, whereas the 
fi gure for India was close to 27%. 

Reining in non-technical losses is one of the most 
imposing challenges that distribution companies 
around the world are faced with in today’s time. Using 
GIS systems, combined with smart meters, have now 
made it very easy to spot any leakage/theft in the net-
work. GIS and smart grid applications have now enabled 
the companies to pinpoint the mismatch between bil-
led consumption and actual consumption right to the Lt 
poles thus locating and handling of thefts much easier. 
There are examples where using GIS distribution com-
panies have managed to reduce their commercial losses 
signifi cantly. For instance, Tata Power Delhi Distribution 
Ltd., which took over the distribution business in one of 
the three circles of Delhi in 2002, has reduced its com-
mercial losses from a whopping 53% to nearly 11% in 
2013. It cites GIS mapping of the entire network as one 
of the most crucial steps in achieving this feat. 

Our survey results 
In our global survey of 170 organizations in the electric 
power sector, most of which were power distribution 
companies, we found that records management and 
asset management are the most common usages of GIS 
for a typical distribution utility with 89% and 84% res-
pectively. Nearly 70% of the utilities which have a GIS 
system in place are also using it for network monitoring. 
These three sections which stand at the forefront of GIS 
usage at present are also limited to tactical operations at 
utilities. The responses indicating using GIS for the tran-
sition toward, AMI, Demand Response Management and 
utility analytics are primarily from early adopters in the 
Western markets. The utilities in the USA and European 
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countries have started using GIS for various strategic 
operations and have begun to integrate it with the major 
business platforms like SCADA and ERP. 

Our survey reveals that electric utilities across the 
world have benefi tted from GIS. It has vastly improved 
the management of their complex operations, improved 
customer service and helped them monitor the network 
better. An overwhelming 80% held that GIS has signi-
fi cantly enabled better management of complex ope-
rations. 78% have found that with GIS in place they are 
now in position to provide much improved service to 
their customers. Better network monitoring, improved 
decision making, effi  ciency and reduced network down-
time have been cited by the electric utilities as other sig-
nifi cant benefi ts of using GIS. 

Nearly 84% of the GIS users in the electric utili-
ties sector have integrated it with their Distribution 
Management System (DMS). But the integration 
level in Workforce Management System and Outage 
Management System (in cases where it is not a part 
of the DMS) is at considerably lower levels of 57% 
and 53%, respectively. Respondents reported that 
the integration of GIS with other enterprise systems is 
essential in order to harness its rich potential. Respon-
ses indicate that the benefits from GIS improves as the 
level of integration increases. 

Challenges in Implementing Geospatial 
Technology 
The electricity sector has traditionally been a late adopter 
of geospatial technologies. We have categorised these 
challenges for our analysis under three groups as orga-
nisational, data-related and vendor-related challenges. 
Lack of a geospatial strategy from the top management 
and shortage of geospatial expertise among the work-
force are seen as the most critical among all the organi-
sational challenges in the electricity sector. Nearly 35% 
of the organisations covered in our survey from around 
the globe reported that clarity of a long-term geospatial 
strategy at the organisational level has been the most 

critical challenge for them. The next major challenge 
they face is the absence of geospatial expertise among 
their skilled staff ; for 26% of all the organisations covered 
in our survey, it is the biggest roadblock. Among others, 
lack of fi nancial resources, frequently changing project 
requirements and lack of awareness about geospatial 
technologies in the senior management were seen as 
major problems. 

Among the data-related challenges faced by the play-
ers in the electricity sector during the geospatial imple-
mentation, the most critical challenges according to our 
respondents are data quality (32%), cost of data acquisi-
tion (28%), volume of data (27%) and format compatibi-
lity (19%). 

Respondends reported that vendor related problems 
were common during and after the implementation 
of geospatial technologies in the electricity utilities. 
Less-than-satisfying experience not only leads to sub-
optimal results from the implementation of geospatial 
technologies, but also aff ects the confi dence of end-
users of the technology, thereby hurting the long-term 
business prospects of the geospatial industry as a whole. 
A wide range of issues related to vendors were reported 
by the utilities in our study. The most important issue is 
that the vendors don’t seem to have adequate under-
standing of the business process and functions/objecti-
ves of the end-users. 42% of our respondents identifi ed it 
as their single most important challenge. Poor after-im-
plementation support, high project cost, and below-par 
quality of the fi nal delivery were also mentioned. 

The Way forward 
The present uptake level of geospatial technologies in 
the electricity utilities mostly limited to being a record 
keeping and network visualisation tool and is used for 
tactical operations. However, the smart grid will drive 
geospatial technologies beyond this tactical level of 
usage to become a foundation technology supporting 
utilities not just in the day-to-day operations, but also in 
their strategic decision-making process.
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